Effects of the angiotensin II type-1 receptor antagonist ZD7155 on angiotensin II-mediated regulation of renin secretion and renal renin gene expression, renal vasoconstriction, and blood pressure in rats.
Angiotensin II receptors have recently been subclassified as type-1 or type-2 receptors. The in vitro and in vivo effects of blocking the angiotensin II type-1 receptor with ZD7155, an angiotensin II type-1 selective receptor antagonist, have been studied in angiotensin II-mediated increases in cytosolic calcium in rat mesangial cells, in angiotensin II-induced renal and systemic vasoconstriction, and in angiotensin II-mediated regulation of renin secretion and renal renin gene expression. ZD7155 completely blocked the ability of angiotensin II to elicit an increase in free intracellular calcium concentrations in rat mesangial cells. In isolated perfused rat kidneys, ZD7155 completely abolished the angiotensin II-induced vasoconstriction and increased renin secretion to 700% of baseline levels. Furthermore, ZD7155 decreased systolic blood pressure by 16 mm Hg, increased plasma renin activity 3.7-fold, and stimulated renal renin gene expression 4.2-fold in Sprague-Dawley rats in vivo. Our results suggest that ZD7155 is a potent antagonist of the angiotensin II type-1 receptor, which mediates angiotensin II-induced increases of free intracellular calcium concentrations in (e.g., renal mesangial cells), constriction of the renal and systemic vasculature, and inhibition of renin secretion and synthesis.